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Abstract 
VICTORIA INGHRAM:  Nutritional Knowledge and Behaviors of Undergraduate 
Students (Under the direction of Dr. Melinda Valliant) 
 
 
Poor dietary behavior can lead to various chronic health conditions, such as heart 
disease and obesity. Because dietary intake takes time to impact health, observing diet 
knowledge in college students can be beneficial.  This study sought to measure whether 
greater nutritional knowledge would translate to a healthier dietary intake. Nutritional 
knowledge and behavior were measured and then compared in 257 students in two 
different undergraduate classes - an introductory nutrition course and a standard biology 
course - which was the control group. Each class was given the same survey at the 
beginning and end of the fall semester.  Results indicated that the knowledge of the 
recommended daily fruit and vegetable intake, per the USDA, did not improve 
throughout the semester. There was no significant change in nutrition students that 
consumed vegetables daily, however the number of students that consumed fruit daily 
increased by 5%. Knowledge regarding saturated fats increased by 15%. The nutrition 
students decreased their saturated fat consumption by 1g, which placed their saturated fat 
intake at 10.2 g per day. Nutrition education had a positive impact on nutritional 
knowledge and did translate to the students’ diets in some aspects of nutrition, but not all 
of them. This indicates that nutritional knowledge is an effective way to improve dietary 
behavior, however knowledge is not always the only factor that will change behavior.  
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Introduction 
 Undergraduate students are known for having a poor dietary intake, which can 
lead to weight gain. This trend is commonly referred to as the “Freshman 15”. In general, 
excessive energy intake can lead to weight gain, and if not managed, it can turn into 
obesity. Obesity is prevalent in the United States and is a major risk factor for various 
health conditions that can become fatal. 
Reasons for an individual’s poor dietary habits could be due to many factors. 
Some of these factors can include, but are not limited to, the lack of nutritional 
knowledge, negative attitudes towards nutrition, and self-efficacy. In regard to increasing 
nutritional knowledge, many scientific studies have shown that various outcomes may or 
may not result in an improved nutritional behavior. Because of the varying results, further 
research is necessary for this topic to be fully explored.   
College is a very impressionable time for the students. Habits formed during these 
years can last throughout a person’s lifetime. If a student learns about nutrition in their 
college years and increases their knowledge on how to consume a healthier diet, then it 
could be assumed that their dietary intake might also improve. If their dietary habits 
improve throughout this impressionable life stage, then it is possible that these habits will 
last throughout their entire adulthood. Consumption of a healthful diet can act as a 
preventative action against acquiring many life-threatening health conditions. 
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Review of Literature 
 
Knowledge of nutrition 
 Adequate and appropriate nutrition knowledge is critical in order to eat a healthy 
diet. Unfortunately, there are a myriad of different opinions on what comprises a healthy 
diet, which can be confusing to people. According to Trabucco et al. (2013) in their study 
on the nutritional knowledge and behaviors of college student athletes, students have 
found many opinions from several different sources. This can translate to all university 
students because there are a plethora of contradicting sources about every aspect of 
nutrition. This alone can make it very difficult for one to know what is considered to be 
“healthy” and what is not. Trabucco et al. (2013) also found that having appropriate 
education on nutrition will oftentimes help improve the students’ nutritional status. This 
suggests that having adequate nutrition knowledge can translate into the consumption of a 
healthy diet. A specific example includes a study on the factors that affect the use of 
nutrition information, health claims, and labels on food. In this study, Petrovici et al. 
(2012) found that obtaining a nutrition education benefited their subjects in regard to 
properly using health claims on a food or beverage item. Another example is from a study 
that compared the knowledge of fats among university students. In this study, Kowalska 
et al. (2013) found that 73% of students in America believe that fats are a “negative food 
component”. Additionally, a study done by Hong et al. (2015) discussed the challenges of 
maintaining a healthy diet. They investigated the difference in Body Mass Index (BMI) 
between nutrition majors and non-nutrition majors. It was assumed that the nutrition 
majors would have more knowledge of nutrition and a healthier BMI than the other non -
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nutrition majors. The authors found that the nutrition majors tended to have a healthier 
BMI than those who did not major in nutrition. Those majoring in nutrition are likely to 
understand more about nutrition than those who study something else, as they have taken 
classes that specifically teach them about consuming healthy diets. It can be inferred that 
having a higher knowledge of nutrition can impact one’s BMI and overall health. To 
further back up the point that the individual’s nutritional knowledge is lacking, Van den 
berg et al. (2012) found that the vast majority of surveyed nursing students did not know 
that carbohydrates should be consumed the most in a day. These nursing students are 
training to become health professionals, who sometimes make general dietary 
recommendations to patients. Van den berg et al. (2012) argued that it is very important 
for them to be able to give proper advice and to be a good example to their patients.  
 In another study, Dissen et al. (2011) found that having a positive attitude 
towards nutrition was associated with having a higher knowledge of nutrition. However, 
the results of this study showed that nutritional knowledge correlated with fruit and 
vegetable consumption only in men, not for the females.  
Attitudes of students towards nutrition 
 How a person views and feels about nutrition can either positively or negatively 
impact whether or not they have a healthy diet. In fact, Gracia et al. (2007) found that the 
surveyed individuals who marked nutrition as important in their lives also had a higher 
chance of reading the nutrition label before purchasing a food item. Another study found 
that these individuals would be more likely to read and use the nutrition claims instead of 
using taste alone to decide what they eat (Petrovici et al. 2012). Reading and using tools 
such as nutrition labels and nutrition claims can help drastically improve one’s diet. El-
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Ahmady and El-Wakeel (2016) found that knowledge alone is not enough to make a 
person eat healthy. This study found that university students in Egypt preferred more 
convenience foods so that they could easily eat on the go, instead of a proper meal. The 
lifestyle of an individual plays a large role in their food choices. University students live 
fast paced lives and do not typically plan the time to prepare a nutritious meal. Time is a 
major factor that can affect one’s attitude and in turn, one’s nutrition. To further support 
this statement, Van den berg et al. (2012) found that eating habits associated with the 
obesity epidemic typically involve high consumption of energy-dense foods that lack 
nutrients, low consumption of fruits, vegetables, and dairy, skipping breakfast, and very 
little physical activity. These behaviors are considered to be universal and Van den berg 
et al. (2012) later mentioned that counseling individuals was very effective in reducing 
their risk of many nutrition related diseases such as hyperlipidemia and cardiovascular 
diseases are some examples that they mentioned in the article. They also reported that 
having a higher knowledge of nutrition is not always the highest motivator for health 
professionals to eat a healthy diet. They decided this because the surveyed nursing 
students that scored above a 50% on the nutritional knowledge portion did not eat any 
healthier than the nursing students that did not score as high. Further research is needed 
in order to see if the same results would be repeated. Sometimes nutritional knowledge 
can be skewed by skepticism. Moorman (1996) and Szykman et al. (1997) both found 
that the individuals that are skeptical about the legitimacy of the food labels on food 
packaging were less likely to read the nutrition information. Some food producing 
companies over exaggerated their claims on their food labels, which caused many 
individuals to disbelieve even the nutrition facts. Looking at and understanding the 
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nutrition information is important to help consumers make the healthiest food purchases. 
While this study did not measure whether or not individuals looked at the nutrition facts 
upon purchasing food items, like the studies done by Moorman (1996) and Szykman et 
al. (1997), it did compare the knowledge of certain concepts that are on these food labels 
to their typical dietary intake.  
Nutritional behavior of undergraduate students 
 Many studies have reported that university students typically do not consume an 
adequate diet. In 2017, Tam et al. confirmed in their small-scale study that university 
students do not consume the recommended amounts of fruits and vegetables. They did 
not investigate the cause of this, so further research is necessary in order to find out if 
nutritional knowledge and fruit and vegetable intake correlate. The Center for Disease 
Control (CDC) reported that 30.1% of adults, ages 18-24 years old in a population of 
20,264 individuals in the United States in 2015, claimed that they consumed vegetables 
less than one time daily (CDC, 2018). They also found that 40.2% of them consumed 
fruit less than once daily. According to the USDA, adults between the ages of 19-30 
years old are recommended to consume 2 ½ - 3 cups of vegetables and two cups of fruit 
per day (USDA Vegetable, 2018). 
Nutrition in relation to health problems 
 An individual’s nutritional status translates to their overall health. The Center for 
Disease Control found that in the years 2015-2016, both men and women in the United 
States of 20-39 years had an average BMI of 28.7. A BMI of 28.7 is classified as 
overweight (CDC, 2018). This fact is important to note because undergraduate students 
are typically in this age range. In 2007, a CDC essay written by Phillip B. Sparling, 
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explained how the CDC is more concerned about the prevalence of obesity than drugs 
and alcohol on college campuses. While the CDC highly recommends against 
participation in drugs and alcohol, they have noticed that universities emphasize 
educating their students about drugs and alcohol more than they do about diet and 
exercise. As a result, the CDC recommended that universities educate their students on 
proper nutrition and exercise. The goal of the CDC is to “decrease the prevalence of 
obesity through healthy weight loss and maintenance of weight loss among the 
overweight and to prevent excess weight gain among the non-overweight” (Sparling, 
2007).   
Although the CDC recommended that universities provide more information to 
their students about nutrition, the American College Health Association found that only 
52.4 percent of students in the United States claimed that they had received any 
information from their college related to nutrition in their National College Health 
Assessment given in the fall of 2017 (NCHA, 2018). This is a major concern because 
nutrition is a key component to a healthy BMI. Being overweight can create many health 
problems for the human body.  
While many of the results in these studies varied, the studies that addressed the 
typical diets of university students all concurred that university students do not typically 
consume an adequate diet. This includes fruit and vegetable intake, amongst many other 
aspects of nutrition (CDC, 2018; Tam et al. 2017). It is clear that the nutritional behavior 
of university students needs to be explored into further research.  
In regard to nutritional knowledge translating to behavior, many of the studies had 
differing results. For example, Trabucco et al. (2013) found that nutrition education, and 
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therefore increasing nutritional knowledge, will oftentimes improve the nutritional 
statuses of college student athletes. Other studies similarly found that students majoring 
in nutrition were more likely to have a healthier BMI than non-nutrition students (Hong 
et al. 2015). It can be inferred that because of an increase in nutritional knowledge 
throughout the college years, a healthier BMI, one indicator used to measure a person’s 
overall health, was a result. 
However, other arguments can be made, stating that there are other factors 
contributing to the improvement of nutritional behavior in these studies. For example, 
attitude was a major factor in the study conducted by Dissen et al (2011), as positive 
attitudes towards nutrition was associated with a higher knowledge of nutrition. This goes 
along with previously mentioned study, as the students majoring in nutrition chose to 
study nutrition. This alone can indicate that these students also had a more positive 
attitude towards the subject, causing them to want to gain more knowledge on the matter 
(Hong et al. 2015). Other factors pertaining to nutritional behavior could include a 
college student’s typical “on-the-go” lifestyle, as mentioned by El-Ahmady and El-
Wakeel, (2016).  
All in all, there is not enough evidence to conclude whether or not nutritional 
knowledge is a major component in changing dietary behavior. The purpose of this 
research paper is to attempt to find a correlation between nutritional knowledge and 
behavior. The focus will be on nutritional knowledge and how it translates to 
undergraduate students’ fruit, vegetable, and saturated fat intake, as the consumption of 
these dietary components are commonly associated with predisposing many health 
conditions. 
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Methods 
The sample in this study consisted of students who were taking one of two 
undergraduate courses at the University of Mississippi -  Nutrition (NHM 311) or Inquiry 
Into Life Human Biology (BISC 102). This sample was chosen because the nutrition 
course educates the students on basic nutrition and the biology course consisting of all 
majors was used as the control group. The enrollment for the nutrition class was 83 
students and for the biology course, 128. The purpose of choosing an introductory 
nutrition course was to see if taking this course would correlate with any dietary changes 
in the students taking it. This could either be done by increasing their knowledge of 
nutrition or causing them to have more positive attitudes towards the subject. This study 
seeks to find whether or not knowledge in nutrition or the attitude towards nutrition can 
dictate whether or not a person consumes a healthy diet. The purpose for surveying the 
students in the standard biology course is because a myriad of college majors are required 
to take this course, so there would be a wide variety in students. Also, it had a similar 
sample size to the surveyed nutrition course, so it would be easy to compare the two 
classes. The biology course served as the control group in this study.  
During the fall 2018 semester, a total of 257 undergraduate students attending the 
University of Mississippi were surveyed to gauge their knowledge and attitudes of 
nutrition to find out if it translated to their dietary intakes. Two classes offered at the 
University of Mississippi were surveyed; an introductory to nutrition course and a 
standard biology course for all majors. The same survey was used throughout the entire 
process. The surveys were given twice to both classes; once at the beginning of the 
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semester and once at the end. This was done in order to see if the knowledge that was 
taught in the introductory nutrition course correlated with the students’ attitudes and 
dietary behaviors. The goal of distributing the surveys twice was to measure any changes 
in the attitude and/or behavior answers for the nutrition course. The purpose of this 
research is to attempt to find a cause behind low consumption of fruit and vegetables. The 
survey given in the study conducted in this paper asked the undergraduate students what 
they thought that the recommended fruit and vegetable intake was. 
Research protocol and data analysis 
Before the surveys were distributed to the classes, an announcement was made to 
the students defining the survey and explaining that participation was completely optional 
and anonymous. An informed consent form was placed before the survey itself according 
to standard IRB protocol. The surveys were then passed out to the students. Once 
everyone that chose to take the survey had finished, the completed surveys were then 
collected by the primary investigator. This protocol was done for each class in the 
beginning of the semester and at the end.  
The data analysis was done by scoring and comparing each of the surveys. The 
surveys were manually inserted into a Microsoft Excel sheet. There were four categories 
of data; Nutrition Before (NCB), Nutrition After (NCA), Biology Before (BCB), and 
Biology After (BCA). Once the data was put into the excel sheets, the individual data 
entries for each category were then averaged by question and scored. Once the data was 
scored for each category, the scores were compared and analyzed by using percentages, 
averages, and charts through Microsoft Excel formulas. Data was considered to be 
significant if percentages were greater than or equal to 5%.  
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Questionnaire  
 The survey used in this study was adapted with permission from Dr. Najat 
Yehia’s research, “Level of nutrition knowledge on undergraduate students and its 
association with fat consumption.” (Yahia et al. 2016). To fit the purpose of this study, 
some of the text in the original survey was reworded or removed by the primary 
investigator. See Appendix A for the survey used. (The survey given in the study 
conducted asked the undergraduate students what they thought that the recommended 
fruit and vegetable intake was. The survey also measures the dietary intake of the 
students.)  
Results 
Knowledge 
The USDA recommends one to two servings of fruit and three to four servings of 
vegetables each day (USDA Fruit, 2018). Figure 1 shows the percentage of the students 
from each course that got the daily serving amounts correct, per the USDA.  
 The nutrition students that recorded the correct serving amount for fruit decreased 
by 11%. In the NCB 50% of the students got the amount of servings correct, but towards 
the end of the semester, the NCA students had 39% of the students get the correct answer. 
As for vegetables, the opposite occurred. The nutrition students that got the vegetable 
servings correct increased by 14% throughout the semester to achieve a final percentage 
of 54.  
 The biology students that recorded the correct amount of servings of fruit and 
vegetables increased. In regard to the servings of fruit, there was a 15% increase in the 
students that got the correct answer, which put the BCA class at 55%. For the vegetable 
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servings, the biology students increased by 20% to reach a total of 55% of the BCA 
students that recorded “three to four” servings of vegetables daily. 
  
Figure 1. Analysis of students reporting the correct recommended amount of fruit and 
vegetable servings per day at the beginning and the end of the nutrition and biology 
courses. The higher the percentage, the higher the number of students that answered the 
question correctly. These percentages were calculated relative to the number of 
participants in each class.  
 
 The participating students were asked the kind of fat that experts recommended 
reducing in their diet. Figure 2 displays the number of students that answered the 
question correctly with “saturated fat” for each class. The nutrition students that 
answered with “saturated fat” increased by 14% by the end of the semester. At the end of 
the semester, the BCA students had 76% of the students get the answer correct. The 
biology students that answered this question correctly decreased drastically by 36%. The 
BCA students ended the semester with only 38% of the students answering “saturated 
fat” as the fat that is recommended by experts to cut down on.  
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Figure 2. Analysis of participants in the nutrition and biology course that reported 
“saturated fat” as the fat that experts recommend reducing in their diet. Percentages were 
compared between the beginning and the end of the nutrition and biology courses, 
relatively. The percentages were calculated based on the number of students that took the 
survey per each class.   
 
Each student was given a multiple-choice question asking what foods they 
thought that saturated fats were typically found in. Their answer options were vegetable 
oils, dairy products, both vegetable oils and dairy products, and “not sure”. Figure 3 
displays the percentage of students answering with the correct answer, “dairy products”.  
 The nutrition students that chose “dairy products” as their answer increased by 
19% between the NCB and the NCA. They increased from 10% up to 29% of the 
students getting the correct answer. The biology students that chose “dairy products” as 
their answer increase by 8% between the BCB and the BCA students. They began with 
8% getting the correct answer in the BCB and ended the semester with 16% of the 
students getting the correct answer in the BCA.  
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Figure 3. Analysis of participants that chose “dairy products” as the main source for 
saturated fats. Percentages were compared between the results of the beginning and the 
end of the nutrition and biology courses. The percentages for each class were calculated 
and compared relatively, based on the number of students that participated in the survey.  
 
Students were asked which kinds of fats were solid in a multiple-choice question. 
The options for answers were monosaturated, polyunsaturated, saturated, and “not sure”. 
Figure 4 shows the percentage of students that answered the question correctly with 
“saturated” fats.  
 The nutrition students that answered the question correctly increased by 25%, 
with a final percentage of 53% in the NCA. The biology students decreased the number 
of students who answered the question correctly by 6%. The final percentage of students 
that answered correctly in the BCA was 28%. The difference between the NCA and the 
BCA is 15%.  
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 Figure 4. Analysis of participants that reported that harder (solid) fats contained more 
saturated fat. Percentages were compared between the beginning and the end of the 
nutrition and biology courses, relatively. The percentages were calculated based on the 
number of students that took the survey per each class.   
 
Behavior 
Figure 5 shows the percentage of students that answered “yes” or “no” to the 
question, “Do you eat fruit every day?” These numbers were converted into percentages 
and analyzed in this section. When the biology students were asked if they ate fruit every 
day, the BCB and BCA that said yes remained between 39-43% indicating that there was 
no significant change in daily fruit consumption in the biology course. However, in the 
nutrition course, the daily fruit consumption went up by 5%.  In the NCB, 48% of the 
students reported eating fruit every day, which was originally more than the biology 
course. Then, the NCA had 53% of the students report that they ate fruit every day. For 
each of the sections, the number of students that said that they did not eat fruit every day 
was higher than the number of students that said that they did eat fruit every day. 
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Although the majority of the students reported not consuming fruit every day, the daily 
fruit intake of the nutrition students did increase by 5% throughout the college semester. 
 
Figure 5. Analysis of students that reported eating fruit every day were compared by the 
responses in the nutrition and biology courses. Percentages were compared between the 
beginning and the end of the nutrition and biology courses, relatively. The percentages 
were calculated based on the number of students that took the survey per each class. 
 
The students that reported consuming fruit once every day were later asked how 
many servings of fruit that they ate in one day, as referenced by Figure 6. Seventy-seven 
percent of the NCB students said that they ate one to two servings of fruit, which 
decreased by 18% in the NCA. In turn, the students that ate three to four servings of fruit 
per day increased by 16%. There were no significant changes in the nutrition students 
consuming four or more servings of fruit per day. 
 The biology students that reported consuming one to two servings of fruit each 
day decreased between the BCB and the BCA by 13%. The biology students that ate 
three to four servings remained around 23%, while the students that reporting eating four 
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or more servings of vegetables increased from 0% to 11%. The USDA recommends that 
adults of the ages of 19-30 consume around one to two servings of fruit daily (USDA 
Fruit, 2018). 
 
Figure 6. Analysis of the amount of fruit servings consumed in one day. Percentages were calculated 
based on the number of students that reported consuming fruit every day in the previous question 
shown in Figure 5. The percentages were compared between the responses at the beginning and the 
end of the nutrition and biology courses. 
 
Students that said that they did not eat fruit every day were later asked how many times 
they consumed fruit in one week, as referred to in Figure 7. For the nutrition courses, the 
results remained relatively similar to one another, except for a 6% decrease in students 
that reported consuming fruit three to four times per week between the NCB and the 
NCA. As for the biology students, there were only two significant changes. There was an 
increase of 20% in the number of students that reported consuming fruit three to four 
times per week between the BCB and the BCA. Along with this, there was a 5% increase 
in the number of students that reported consuming fruit one time every ten to fifteen days 
between the BCB and the BCA courses. Although this chart alone is not enough to form a 
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conclusion, it can be inferred that the frequency of fruit consumption had little change 
among the nutrition students and the frequency of fruit consumption in the biology 
students seemed to increase.  
 
Figure 7. Analysis of the amount of times that fruit was consumed in one week among 
the students that said that they did not eat fruit every day. Percentages were calculated 
based on the number of students that did not say yes to eating fruit daily, as referred to in 
Figure 5. The percentages of the participants reporting the amount of times that fruit were 
consumed in one week were compared between the beginning and the end of the nutrition 
and biology courses.  
 
As shown in Figure 8, students were asked whether or not they consumed 
vegetables every day. The nutrition students that reported eating vegetables daily in the 
NCB decreased by 6% in the NCA. The students that reported eating vegetables every 
day in the biology class however, increased by 19% by the end of the semester. Both of 
these percent changes are significant. The proportions of the students that said yes or no 
in the NCB, NCA, and NCA were approximately 50-50.  
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Figure 8. Analysis of students that reported consuming vegetables every day. The 
percentages show a comparison between the survey responses in the beginning and the 
end of the biology and nutrition courses. Percentages were calculated based on the 
number of participants in each course. 
 
The individuals that reported consuming vegetables every day were later asked 
how many servings of vegetables that they ate daily, as shown in Figure 9. There were no 
significant differences in the nutrition course in regard to their daily vegetable intake, 
however, there were some significant differences between the BCB and BCB. 62% of the 
BCB students that reported eating vegetables every day said that they consumed one to 
two servings of vegetables per day. The BCA students had 70% say that they consumed 
one to two servings per day. This is an increase of 8%. Among the biology students that 
reported consuming three to four vegetable servings daily, there was a 12% decrease 
between the BCB and the BCA students. When looking at the proportions, the average of 
the nutrition students that reported consuming three to four servings of vegetables in one 
day was 36%, while the average of the biology students was 26%. This is a 10% 
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difference in the average of students reporting this. This shows that the nutrition students 
were 38% more likely to get three to four servings of vegetables per day, which meets the 
USDA vegetable intake guidelines for men and women between the ages of 19 and 30 
years old (USDA Vegetable, 2018).  
 
Figure 9. Analysis of the amount of vegetable servings consumed daily. Percentages 
were calculated based on the number of students that said that they ate vegetables every 
day, as referred to in Figure 8. The percentages of the reported amounts of vegetable 
servings per day were compared between the beginning and the end of the nutrition and 
biology courses.  
 
The students who responded “No” to the question, “Do you eat vegetables every 
day?” were later asked how many times they consumed vegetables per week, as 
referenced by Figure 9. Proportionally, the responses of the NCA showed that the 
nutrition class intake of vegetables three to four times per week had increased by 5%. The 
amount of nutrition students that consumed vegetables four times or more in one week 
remained at 10%. The nutrition students that reported never consuming vegetables before 
dropped to 0% in the NCA. 
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Additionally, the biology course also increased their vegetable intake per week 
according to the survey responses. The most significant finding for this section of the 
survey showed that the biology students that consumed vegetables more than four times 
in one week increased by 18%. Those who reported eating vegetables three to four times 
per week were only at a 2% difference. The students that reported consuming vegetables 
once in every ten to fifteen days dropped by 9%. The biology students that said that they 
never consumed vegetables also decreased to 0%.  
 
Figure 10. Analysis of the amount of times that vegetables were consumed in one week 
among the students that said that they did not eat vegetables every day. Percentages were 
calculated based on the number of students that did not say yes to eating vegetables daily, 
as referred to in Figure 8. The percentages of the participants reporting the amount of 
times that vegetables were consumed in one week were compared between the beginning 
and the end of the nutrition and biology courses.  
 
 The students were given a chart in Section E of the survey as an intake screener. 
For the purposes of this study, grams of saturated fat consumed in one month were 
measured and compared amongst students in the beginning and the end of the nutrition 
and biology courses. This was done using formulas in a chart on a Microsoft Excel 
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document (see Appendix B for the charts). In the survey, students were asked their 
consumption frequency per each month for seventeen different foods that were high in 
saturated fats. In the charts shown in Appendix B, the students were categorized by each 
class (NCB, NCA, BCB, and BCA). The student responses for each food item were 
totaled and placed in the chart based that corresponded with the correct food frequency. 
For example, in the NCB, ten students said that they consumed ground beef once per 
month.  
Once the totals of students were gathered for each food frequency response in the 
chart, a factor was created. These factors were individualized by each food item’s grams 
of saturated fat per each serving size, as referenced by the USDA’s Food Composition 
Database on the standard setting. Some of the food items were listed in multiples, so if 
this occurred, the grams of saturated fat per serving for each food item in the list were 
averaged and used as the factor for that row’s calculations.   
Next, the points were assigned to each food frequency category. The food 
frequency points were distributed as follows: The total of students reporting consumption 
of a food for once a month or less received one point. Total consumption of two to three 
times a month received 2.5 points. The total consumption of one to two times a week 
received six points (average of one and a half times per week multiplied by four weeks). 
Students reporting consumption of a food three to four times a week received fourteen 
points (average of three and a half times per week multiplied by four weeks). And lastly, 
the total of students that reported food consumption of five times a week or more 
received twenty points (five times per week multiplied by four weeks). These points were 
distributed based on the amount of days in one month.  
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These points were multiplied by the total number of students per each respective 
food frequency category. Once all of the food frequency categories were completed, the 
product of the number of points received and the number of respondents per each food 
frequency category were then totaled for each of the seventeen food items. Once the total 
of students and points were calculated, the weighted totals for each food item were then 
multiplied by the factor of grams per serving in each food item. The weighted totals for 
each of the seventeen food items were summed and divided by the number of students in 
each class to finally find the number of the approximate grams of saturated fats that were 
consumed each month. This added weighted total for each class was then divided by 30.5 
days (average number of days in a month) to show how many grams of saturated fat were 
consumed in one day. This process was repeated for each class.  
The nutrition and biology course students’ daily saturated fat consumption were 
compared, as referred to in Figure 11. The results showed that the average amount of 
saturated fat consumed in one day in the NCB was 11.2g, while the average of the NCA 
decreased to 10.2g per day. For the biology students, the BCA consumed 10.8g of 
saturated fat per day. This increased up to 14.7g of saturated fats consumed in one day by 
the BCA students.  
 
 32	
 
Figure 11. Analysis of the approximate grams of saturated fat consumed in one day 
based on the reported food frequency of the intake screener given in Section E of the 
provided survey. The results were compared between nutrition and biology courses at the 
beginning and the end of the semester.  
 
Students in the nutrition course significantly decreased their fast food intake at the 
end of the semester, as referred to in Figure 12. 12% of the NCB students reported that 
they never consumed fast food in the beginning of the course. At the end of the course, 
20% of the NCA students said that they never ate fast food. This is a 67% increase of 
students that reported never consuming fast food. 18% of the NCB students said that they 
consumed fast food once in every ten to fifteen days. 40% of the NCA students said that 
they ate fast food once in every ten to fifteen days, which is more than doubled.  
In the biology course, 35% of the BCB students said that they ate fast food more 
than two times a week, which increased to 44% when the BCA students took the surveys. 
4% of the BCB students reported that they never consumed fast food and 1% of the BCA 
students said the same. Comparing the two “after” courses shows that the nutrition 
students were twenty times more likely to never eat fast food. 
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Figure 12. Analysis of the frequency of fast food consumption per week. Percentages 
were calculated based on the number of participants in each course and the range of 
occurrences of weekly fast food consumption. The percentages of the weekly fast food 
consumption were compared between the beginning and the end of the nutrition and 
biology courses. 
 
Discussion: 
 The current study’s purpose was to identify relationships among the knowledge 
and behavior towards nutrition in undergraduate students taking an introductory nutrition 
course. The main purpose of this study was to determine if knowledge of nutrition can 
improve dietary habits. The study examined the relationships between the self-reported 
answers provided by the college students in the introductory nutrition course and the 
biology course on the given surveys by analyzing various questions. 
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Knowledge 
 In the knowledge section of the results, the students’ knowledge in nutrition was 
compared among the students taking the introductory nutrition course and the students 
taking the standard biology course. The results varied per each question asked on the 
survey.  
One of the questions asked the students for the recommended servings of fruit and 
vegetables per day. The results indicated that more of the biology students knew the 
recommended serving amount for fruit than the nutrition students. It appeared that the 
biology students increased their knowledge about the recommended amount of fruits and 
vegetable servings per day. The nutrition students that answered the correct daily 
recommended servings of fruit actually decreased by 11% between the NCB and the 
NCA. One reason for this decrease may be that the nutrition students could have learned 
this information in the beginning of the semester and forgot it at the end. Another reason 
could be that the nutrition students learned about the positive effects of fruits in the body, 
so they could have answered with a higher amount of servings per day than 
recommended by the USDA. This showed that the nutrition students did not improve 
their knowledge on fruit and vegetable intake by taking a nutrition course. 
Another question asked the students about the kinds of fats that experts 
recommend cutting down on. The correct answer was saturated fats. The results showed 
that the nutrition students improved the number of students that answered correctly by 
14%. The biology students decreased the number of students that answered correctly by 
36%. One can infer from this information that the nutrition students gained more 
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knowledge about saturated fats than the biology students. Saturated fats are important to 
know about as excessive intake can contribute to many future health conditions. 
When the students were asked about where saturated fats were typically found, 
the nutrition students that answered the question correctly increased dramatically between 
the before and after by 19%. The biology students that answered correctly also increased 
between the before and after, but by 8%.  This information shows that even though a 
course may not be teaching the specific information, such as where saturated fats are 
found, individuals will be able to learn that specific information from their environment 
and through other sources. However, the nutrition students that answered correctly was 
more than double the amount than the biology students that answered correctly. The 
connection between this information could show that taking a nutrition course will make 
a person more likely to gain more knowledge on this subject. 
The students were asked about which fat was mostly found in harder (solid) fats. 
The correct answer was saturated fats. The nutrition students that answered correctly 
increased by 25%, with a final percentage of 53% in the NCA. The biology students that 
answered correctly decreased by 6% and only 28% of the BCA students got the answer 
right. These results show that the nutrition students gained more knowledge on the 
application side of the saturated fats. In other words, they learned how to apply their 
knowledge of saturated fats to their life by being able to identify which foods contain 
saturated fats. 
Behavior 
In the behavior section of the results, dietary intake was analyzed and compared. 
Important findings concluded that the nutrition students improved their daily fruit intake 
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by 5% upon taking the introductory nutrition course. More students said that they did not 
consume fruit daily, however there was a reasonable improvement. The biology students’ 
daily fruit intake remained fairly similar throughout the semester. These results show that 
taking an introductory nutrition course may benefit the daily intake of fruit of 
undergraduate students. 
As for amount of servings of fruit per day, the number of students in both the 
biology and nutrition course that reported consuming one to two servings of fruit daily 
decreased. The recommended daily intake for fruit is around one to two servings for 
adults of the ages 19-30 years old, per the USDA (USDA Fruit, 2018). Specifically in the 
nutrition course, students that reported consuming three to four servings of fruit per day 
increased by 16% and the students that reported consuming one to two servings of fruit 
per day decreased by 18%. It is possible that the 16% in NCB changed from eating one to 
two servings each day to eating three to four servings each day. This could be because the 
students learned about the benefits of consuming fruits in their diet, which could have 
translated the idea for them to increase their fruit intake, although it is higher than the 
recommended daily amount.  
Additionally, the students that did not consume fruit daily were asked how 
frequent they consumed fruit in one week. The significant findings in this set of data 
showed that there was a 6% increase in the nutrition students that reported consuming 
fruit three to four times per week in the NCA, however in the biology students, there was 
a 20% increase of students in the BCA that reported consuming fruit three to four times 
per week. This infers that taking an introductory nutrition course did not significantly 
affect for weekly fruit consumption. The 20% increase in the biology students could have 
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been because two different samples of biology students were compared, meaning that it is 
possible that results could be different if the same set of biology students were compared 
in the BCB and the BCB.  
The daily vegetable intake for the nutrition students decreased by 6%, however 
the students that claimed to eat vegetables every day still managed to stay in the range of 
49-55%. In the biology course, there was a substantial 19% increase in students that 
reported consuming vegetables every day. This could be because a different section of 
biology students’ answers was compared. This shows that taking an introductory nutrition 
course may not improve undergraduate students’ daily vegetable intake.  
As for the amount of servings of vegetables per day, the nutrition students had no 
significant changes between the NCB and the NCA.  However, the biology students that 
reported eating three to four servings of vegetables each day increased by 12% between 
the BCB and the BCA. The USDA recommends eating three to four servings of 
vegetables every day (USDA Vegetable, 2018). This finding also shows that an 
introductory nutrition course may not improve an undergraduate student’s daily vegetable 
intake.  
Additionally, the students that said they did not consume vegetables every day 
were asked how many times they ate vegetable in a week. The significant findings from 
this question showed that the nutrition students that reported eating vegetables three to 
four times a week increased by 5% and the students that reported never eating vegetables 
dropped to zero percent. However, the biology course also increased their weekly 
vegetable intake. The students that reported eating vegetables three to four times a week 
increased by 18% and the students that reported never eating vegetables also dropped to 
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zero percent by the end of the semester. The connections between this data are difficult to 
deduce, however it is possible that the nutrition students gradually increased their 
vegetable consumption per week, instead of consuming vegetables every day. Because 
the biology course improved so drastically, it is also possible that an introductory 
nutrition course would not improve the weekly intake of vegetables in students. The 
biology course does not teach students about vegetable intake, so they may have 
increased their vegetable intake due to their environment or circumstances. Additionally, 
this drastic increase of weekly vegetable consumption could also be because different 
sections of biology students were compared.  
Another result showed the comparison of daily saturated fat intake between the 
nutrition and biology courses. It is important to note that the American Heart Association 
recommends saturated fat consumption of no more than 5 to 6 percent of total calories. 
This can range from eleven to thirteen grams of saturated fat per day, based on a diet of 
2,000 calories a day for the average person (American Heart Association, 2017). The 
nutrition students remained in this recommended range throughout the semester. The 
nutrition students decreased the saturated fat consumption by one gram, which placed 
them below the recommended grams of saturated fat limit per day. Based on this 
information, one could infer that taking an introductory nutrition course may decrease 
daily saturated fat intake. Additionally, the biology course increased their saturated fat 
intake by 3.9 grams, which brought them to 14.7g of saturated fats consumed daily at the 
end of the semester. With this information, one can infer that taking an introductory 
biology course does not help decrease consumption of saturated fats. For the biology 
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course, the results may have had such a dramatic increase of saturated fat consumption 
due to using a different sample of students for the BCB and the BCA.  
Students were asked about their weekly fast-food intake. In the nutrition course, 
there was a 67% increase in students that never consumed fast food between the NCB 
and the NCA. The nutrition students that reported eating fast food once in every ten to 
fifteen days more than doubled at the end of the semester. This shows that students were 
decreasing their fast-food intake and eating it in moderation. In the biology course, the 
students that reported eating fast-food more than twice a week increased by 9%. Based on 
these results, it can be inferred that an introductory nutrition course may help decrease 
fast-food consumption among undergraduate students.  
Conclusion 
Although the nutrition course did not help improve the number of students that 
consumed vegetables every day or the amount of fruit and vegetable servings eaten per 
day, this study did find many positive connections between taking a nutrition course and 
the knowledge and behavior that follows it. The nutrition students did not display 
proficiency in the recommended daily servings of fruit and vegetables, which in result, 
translated to their diet. However, they did decrease their fast-food intake, and the number 
of students that reported eating fruit everyday increased as well, which proved that the 
students gained some knowledge from the introductory nutrition course. Additionally, the 
nutrition students greatly increased their knowledge on saturated fats. This translated to 
their diet by the end of the semester, as the nutrition students decreased their average 
daily saturated fat intake by one gram below the American Heart Association’s 
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recommended saturated fat limit. This is important because lowering saturated fat levels 
in the body can reduce risk of future health problems.  
According to the results of this study, it can be inferred that nutritional knowledge 
is not always enough to result in a behavior change. There were scenarios where 
nutritional knowledge and behavior did correlate, however there were also many 
instances where the two variables did not correlate at all. The nutrition students’ overall 
nutritional knowledge increased for the most part, but many times in this study the 
behavior did not follow the knowledge. 
 Because nutrition translates to overall health, this study suggests that a basic 
nutrition course be required for all undergraduate students. This course should not 
include the stress of grades, but be solely there to teach the students more about nutrition 
and how they can apply it to their lives, which could potentially increase their overall 
health. With the results of this study in mind, there needs to be something else besides 
knowledge to motivate the undergraduate students to change their dietary habits. 
More research is necessary in order to achieve a better understanding of the 
correlation between knowledge and behavior. A larger and consistent sample size may 
yield different results. Future research is needed for finding a potential correlation that 
causes nutritional behavior to positively change in undergraduate students.  
Limitations:  
The limitations of this study include using a long survey for a short amount of 
time. Some students may not have answered as accurately as they would have if the 
survey were of a smaller size, as they may have felt rushed or fatigued. Also, on the day 
the surveys were given to the NCA students, there were quite a few distractions, as their 
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next exam was to be given to them in the following class meeting. Another limitation in 
this study was the small sample size. More research will be needed from larger sample 
sizes in order to find further conclusions. Lastly, the control group used in this study 
came from two different biology sections from the same course and professor due to class 
time availability.  
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Appendix A 
SURVEY 
It is very important for the study that the survey be completed in all sections; however, if 
an item makes you uncomfortable, you may choose to skip it. You must answer each item 
with only one choice; it is important that you complete it by yourself and, if possible, don’t 
leave any item without an answer.  
 
Your answers will remain anonymous and the data collected will be used only for 
research. 
	
	SECTION	A.	DEMOGRAPHIC,	ANTHROPOMETRIC	CHARACTERISTICS	&	FAMILY	HEALTH	
HISTORY	
- Age:	
- Gender:	
o Male	
o Female	
- Ethnic	origin:	
o Hispanic		
o White	
o Black	
o Asian	
o Native	American	
o Other:		
- Major	of	study:	(Circle	one	choice	and	write	your	major	in	the	proper	category)	
o Science:	
o Non-Science:		
- Year	in	school:	
o First	year	(Freshman)	
o Second	year	(Sophomore)	
o Third	year	(Junior)	
o Fourth	year	(Senior)	
o Fifth	Year	
- Employment:		
o Full	time:	Yes					No		
o Part-time:	Yes				No	
- Do	you	live:		
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o On	Campus	
o Off-Campus	
o At-home	with	parents	
	
Anthropometric	Measurements	
- Weight:	
- Height:	
	
	
Family	History	
Check	any	health	problems	that	your	parents	or	biological	siblings	have	had:	
- Breast	cancer	
- Colon	cancer	
- Other	cancer	
- Type	II	Diabetes	
- High	cholesterol	
- High	blood	pressure	
- Obesity	
- Overweight	
- Heart	disease	
- Other:	-----------------------------------------------------------------	
	
Are	you	on	a	special	diet:								yes			no		
	
These	items	are	designed	to	record	your	food	habits.	
When	more	than	one	food	are	present	altogether,	answer	the	question	“yes”	if	you	consume	
even	only	one	of	these.			
B.	1	Do	you	drink	milk	every	day?	 □	yes	
□	no	
B.	2	If	you	answered	yes,	how	many	glasses/cups	of	milk	do	you	
consume	every	day?	
	
□	1-2	
□	3-4	
□	more	than	4	
B.	3	If	you	answered	no,	how	many	times	do	you	consume	milk	in	
one	week?	
□	1-2		
□	3-4		
□	more	than	4		
□	1	time	in	10-15	days	
□	never	
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B.	4	Do	you	eat	pasta,	rice,	bread,	or	potatoes	every	day?	
	
□	yes	
□	no	
B.	5	If	you	answered	yes,	approximately	how	many	servings	do	
you	eat	every	day?		
	
□	1-2	
□	3-4	
□	more	than	4	
B.	6	If	no,	how	many	times	do	you	eat	pasta,	rice,	bread,	or	
potatoes	in	one	week?	
	
	
□	1-2		
□	3-4		
□	more	than	4		
□	1	time	in	10-15	days	
□	never	
B.	7	Do	you	eat	fruit	every	day?	
	
□	yes	
□	no	
B.	8	If	yes,	how	many	servings	of	fruit	do	you	eat	in	one	day?		
(1	serving	=	1	apple)	
□	1-2	
□	3-4	
□	more	than	4	
B.	9	If	no,	how	many	times	do	you	eat	fruit	in	a	week?	 □	1-2		
□	3-4		
□	more	than	4		
□	1	time	in	10-15	days	
□	never	
B.	10	Do	you	eat	vegetables	every	day?	 □	yes	
□	no	
B.	11	If	yes,	how	many	servings	of	vegetables	do	you	eat	in	a	day?	
(1	serving	=	1	cup)	
	
□	1-2	
□	3-4	
□	more	than	4	
B.	12	If	no,	how	many	times	vegetables	in	one	week?	
	
□	1-2		
□	3-4		
□	more	than	4		
□	1	time	in	10-15	days	
□	never	
B.	13	How	many	times	do	you	eat	meat	in	one	week?	
 
	
□	1-2		
□	3-4		
□	1	time	every	day	
□	2	times	every	day	
□	1	time	in	10-15	days	
□	never	
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B.	14	How	many	times	do	you	eat	fish	in	one	week?	 □	1-2		
□	3-4		
□	more	than	4		
□	1	time	in	10-15	days	
□	never	
B.	15	How	many	times	do	you	eat	eggs	in	one	week?	 □	1-2		
□	3-4		
□	more	than	4		
□	1	time	in	10-15	days	
□	never	
B.	16	How	many	times	do	you	eat	cheese	in	one	week?	 □	1-2		
□	3-4		
□	more	than	4		
□	1	time	in	10-15	days	
□	never	
B.	17	How	many	times	do	you	eat	ham,	salami	and	sausages	in	
one	week?	
□	1-2		
□	3-4		
□	more	than	4		
□	1	time	in	10-15	days	
□	never	
B.	18	How	many	times	do	you	eat	legumes	in	one	week?	 □	1-2		
□	3-4		
□	more	than	4		
□	1	time	in	10-15	days	
□	never	
B.	19	How	many	times	do	you	eat	desserts	or	candy	in	one	week?	 □	1-2		
□	3-4		
□	1	time	every	day	
□ more than 1 time daily 
□	1	time	in	10-15	days	
□	never	
B.	20	How	many	times	do	you	eat	fried	food	in	one	week?	 □	1-2		
□	3-4		
□	1	time	every	day	
□	2	times	every	day	
□	1	time	in	10-15	days	
□	never	
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B.	21	How	many	times	do	you	eat	in	a	fast-food	in	one	week?	 □	1-2		
□	more	than	2	times	
□	1	time	in	10-15	days	
□	never	
B.	22	How	many	times	do	you	eat	pizza	in	one	week?	 □	1-2		
□	more	than	2	times	
□	1	time	in	10-15	days	
□	never	
SECTION C. FOOD HABITS  
	
C.	1	Do	you	eat	breakfast?	
	
□	always	
□	often	
□	sometimes		
□	never	
C.	2	At	breakfast	you	eat:		
	
□ biscuits/cakes/crackers/ 
   breakfast cereals/bread 
□	fruit	
□	sausages	and	cheese		
□	pizza/toast	
C.	3	Do	you	usually	eat	a	cake	or	a	dessert	at	meals?		
	
□	always	
□	often	
□	sometimes	
□	never	
C.	4	Do	you	usually	eat	breakfast,	lunch	and	dinner	every	day?	 □	always	
□	often	
□	sometimes	
□	never	
C.	5	Your	diet:	
□	is	different	every	day	
□	is	different	only	sometimes	during	the	week	
□	is	different	only	during	the	weekend	
□	is	very	monotonous	
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C.	6	The	majority	of	your	diet	comes	from	which	food	group?	
																	□	high	protein	content	foods	(meat,	fish,	eggs,	cheese,	legumes)	
                 □ high fat content foods (sausage, fried foods, desserts) 
                 □ high carbohydrate content foods (bread, pasta, rice, potatoes, biscuits) 
																	□	different	foods	every	day	
	
C.	11	Your	snacks	are	based	mainly	on:	
																	□	fruit/fruit	juice	
                 □ biscuits/crackers/bread 
                 □ fried foods/granola bars/chips 
																	□	sweets/chocolate/ice	cream/cakes	
	
C.	13	How	many	glasses	of	water	do	you	drink	every	day?	
	
□	0	
□	1-2	
□	3-4	
□	5-8	
SECTION D. PHYSICAL ACTIVITY AND LIFESTYLE 
	
D.	1	Do	you	usually	exercise?		
	
□	always	during	the	entire	year	
□	only	in	some	seasons	
□	sometimes	
□	never	
	
D.	2	How	many	hours	do	you	exercise	a	week?	 □	1h-2h	in	a	week	
□	3h-4h	in	a	week	
□	more	than	4h	in	a	week	
□	0	hours	
	
D.	4	How	many	hours	do	you	spend	on	the	computer	or	
watching	TV?	
	
□	1h-2h	a	day	
□	3h-4h	a	day	
□	5h-6h	a	day	
□	more	than	6h	a	day	
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D.	6	Your	lifestyle	is	:	***	keep	and	give	examples	 □	very	sedentary	(sitting	or	laying	
down	for	all	of	the	day)	
□	sedentary	(limited	physical	
activity,	but	mostly	sitting	at	a	
desk	all	day)	
□	moderately	active	(workout	3-
4	times	a	week)	
□	very	active	(workout	like	a	
training	athelte)	
SECTION	E.	INTAKE	SCREENER	
Think	about	your	eating	habits	over	the	past	year	or	so.	About	how	often	do	you	eat	
each	of	the	following	foods?	Remember	breakfast,	lunch,	dinner,	snacks	and	eating	out.	
Check	one	box	for	each	food.	
	
Meats	and	Snacks	
1/MONTH	
or	less	
2-3	times	
a	
MONTH	
1-2	times	
a	WEEK	
3-4	times	
a	WEEK	
5+	times	a	
WEEK	
Hamburgers,	ground	beef,	meat	
burritos,	tacos	
	 	 	 	 	
Beef	or	pork,	such	as	steaks,	roasts,	
ribs,	or	in	sandwiches	
	 	 	 	 	
Fried	chicken	 	 	 	 	 	
Hot	dogs,	or	Polish	or	Italian	
Sausage	
	 	 	 	 	
Cold	cuts,	lunch	meats,	ham	(not	
low-fat)	
	 	 	 	 	
Bacon	or	breakfast	sausage	 	 	 	 	 	
Salad	dressings	(not	low-fat)	 	 	 	 	 	
Margarine,	butter	or	mayo	on	
bread	or	potatoes	
	 	 	 	 	
Margarine,	butter	or	any	cooking	
oil	
	 	 	 	 	
Eggs	 	 	 	 	 	
Pizza	 	 	 	 	 	
Cheese,	cheese	spread	(not	low-fat)	 	 	 	 	 	
Whole	milk	 	 	 	 	 	
French	fries,	fried	potatoes	 	 	 	 	 	
Corn	chips,	potato	chips,	popcorn,	
crackers	
	 	 	 	 	
Doughnuts,	pastries,	cake,	cookies	 	 	 	 	 	
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(not	low-fat)	
Ice	cream	(not	sherbet	or	non-fat)	 	 	 	 	 	
	
	
	
	
	
SECTION	F.	NUTRITION	SURVEY	
This	is	a	survey,	not	a	test.	Your	answers	will	help	identify	which	dietary	advice	people	
find	confusing.	It	is	important	that	you	complete	it	by	yourself.	Your	answers	will	remain	
anonymous.	If	you	do	not	know	the	answer,	mark	“not	sure”	rather	than	guess.	Thank	
you	for	your	time.	
1. Do you think health experts recommend that people should be eating more, the 
same amount, or less of these foods? (Check one box per food) 
 
 More Same Less Not 
Sure 
Vegetables      
Sugar     
Meat     
Starchy foods     
Fatty foods     
High fiber foods     
Fruit     
Salty foods     
 
2. How many servings of both fruit and vegetables a day do you think experts are 
advising people to eat? (One serving could be, for example, an apple or a handful 
of chopped carrots) 
Fruit: 
Vegetables: 
 
3. Which fat do experts say is most important for people to cut down on? 
a. Monounsaturated fat 
b. Polyunsaturated fat 
c. Saturated fat 
d. Not sure 
4. What version of dairy foods do experts say people should eat? 
a. Full fat 
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b. Lower fat 
c. Mixture of full fat and lower fat 
d. Neither, dairy foods should be cut out 
e. Not sure 
 
Experts	classify	foods	into	groups.	We	are	interested	to	see	whether	people	are	aware	
of	what	foods	are	in	these	groups.	
1. Do you think these are high or low in added sugar? Check one box per food. 
 High Low Not Sure 
Bananas    
Unflavored yogurt    
Ice-cream    
Peanut butter    
Tomato ketchup    
Canned fruit with natural 
juice    
 
	
2. Do you think these are high or low in fat? Check one box per food. 
 High  Low Not 
Sure 
Pasta (without sauce)    
Low fat spread    
Baked Beans    
Lunch meat    
Honey    
Scrambled egg    
Nuts    
Bread    
Cottage cheese    
Polyunsaturated 
margarine 
   
3. Do you think experts put these in the starchy food group? Check one box per 
food. 
 Yes No Not 
Sure 
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Cheese    
Pasta    
Butter    
Nuts    
Rice    
Oatmeal    
	
	
	
	
	
	
	
4. Do	you	think	these	are	high	or	low	in	salt?	Check	one	box	per	food.	
 High Low Not sure 
Sausages    
Pasta    
Fish    
Red Meat    
Frozen vegetables    
Cheese    
5. Do you think these are high or low in protein? Check one box per food. 
 High Low Not 
sure 
Chicken    
Cheese    
Fruit    
Baked beans    
Butter    
Cream    
6. Do you think these are high or low in fiber? Check one box per food. 
 High Low Not 
sure 
Cornflakes    
Bananas    
Eggs    
Red meat    
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Broccoli    
Nuts    
Fish    
Baked potatoes with skins    
Chicken    
Baked beans    
7. Do you think these fatty foods are high or low in saturated fat? Check one 
box per food. 
 High Low Not 
sure 
Mackerel (fish)    
Whole milk    
Olive oil    
Red meat    
Sunflower margarine    
Chocolate    
	
8. Some foods contain a lot of fat but no cholesterol. 
a. Agree 
b. Disagree 
c. Not sure 
9. Do you think experts call these a healthy alternative to red meat? Check one 
box per food. 
 Yes No Not sure 
Lunchmeat    
Baked beans    
Nuts    
Low fat cheese    
Quiche    
10. A glass of unsweetened fruit juice counts as a helping of fruit. 
a. Agree 
b. Disagree 
c. Not sure 
11. Saturated fats are mainly found in: (Check one) 
a. Vegetable oils 
b. Dairy products 
c. Both (a) and (b) 
d. Not sure 
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12. Natural brown sugar is a healthy alternative to white sugar. 
a. Agree 
b. Disagree 
c. Not sure 
13. There is more protein in a glass of whole milk than in a glass of skimmed 
milk. 
a. Agree 
b. Disagree 
c. Not sure 
14. Polyunsaturated margarine contains less fat than butter. 
a. Agree 
b. Disagree 
c. Not sure 
15. Which of these breads contain the most protein? Check one. 
a. White 
b. Brown 
c. Whole grain 
d. Not sure 
16. Which do you think is higher in calories: butter or regular margarine? Check 
one. 
a. Butter 
b. Real margarine 
c. Both the same 
d. Not sure 
17. A type of oil which contains mostly monounsaturated fat is: (Check one) 
a. Coconut oil 
b. Sunflower oil 
c. Olive oil 
d. Palm oil 
e. Not sure 
18. There is more calcium in a glass of whole milk than a glass of skimmed milk. 
a. Agree 
b. Disagree 
c. Not sure 
19. Which one of the following has the most calories for the same weight? Check 
one. 
a. Sugar 
b. Starchy foods 
c. Fiber 
d. Fat 
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e. Not sure 
20. Harder (solid) fats contain more: (Check one.) 
a. Monounsaturates 
b. Polyunsaturates 
c. Saturates 
d. Not sure 
21. Polyunsaturated fats are mainly found in: (Check one.) 
a. Vegetable oils 
b. Dairy products 
c. Both (a) and (b) 
d. Not sure 
 
The	next	few	items	are	about	choosing	foods.	
Please	answer	what	is	being	asked	and	not	whether	you	like	or	dislike	the	food.	
	
[For	example,	suppose	you	were	asked…	
“If	a	person	wanted	to	cut	down	on	fat,	which	cheese	would	be	best	to	eat?”	
a. Cheddar cheese 
b. Camembert 
c. Cream cheese 
d. Cottage cheese 
If	you	didn’t	like	cottage	cheese,	but	knew	it	was	the	right	answer,	you	would	still	
choose	cottage	cheese.]	
1. Which would be the best choice for a low fat, high fiber snack? Check one. 
a. Sugar-free strawberry yogurt 
b. Raisins 
c. Fiber one bar 
d. Whole-wheat crackers and cheddar cheese 
 
2. Which would be the best choice for a low fat, high fiber light meal? Check one. 
a. Grilled chicken 
b. Cheese on whole-wheat toast 
c. Beans on whole-wheat toast 
d. Quiche  
 
3. Many people eat spaghetti bolognese (pasta with a tomato and meat sauce). 
Which do you think is healthier? 
a. A large amount of pasta with a little sauce on top. 
b. A small amount of pasta with a lot of sauce on top. 
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4.  If a person wanted to reduce the amount of fat in their diet, which would be the 
best choice? Check one. 
a. Steak, grilled 
b. Sausages, grilled 
c. Turkey, grilled 
d. Pork chop, grilled 
5. If a person felt like consuming something sweet, but was trying to cut down on 
sugar. Which would be the best choice? Check one. 
a. Honey on toast 
b. A cereal snack bar 
c. Biscuits  
d. Banana with plain yogurt 
 
6. If a person wanted to reduce the amount of sodium in their diet, which would be 
the best choice? Check one. 
a. Readymade frozen chicken pot pie 
b. Ham with pineapple 
c. Mushroom omelet 
d. Stir fry vegetables with soy sauce 
 
This	section	is	about	health	problems	or	diseases.	
1. Are you aware of any major health problems or diseases that are related to low 
intake of fruits and vegetables? 
a. Yes 
b. No 
c. Not sure 
 
If yes, what diseases or health problems do you think are related to a low intake of 
fruit and vegetables? 
 
2. Are you aware of any major health problems or diseases that are related to a low 
intake of fiber? 
a. Yes 
b. No 
c. Not sure 
If	yes,	what	diseases	or	health	problems	do	you	think	are	related	to	a	low	intake	
of	fiber?	
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3. Are you aware of any major health problems or diseases that are related to how 
much sugar people eat? 
a. Yes 
b. No 
c. Not sure 
 
If yes, what diseases or health problems do you think are related to sugar? 
 
4. Are you aware of any major health problems or diseases that are related to how 
much salt or sodium people eat? 
a. Yes 
b. No 
c. Not sure 
 
If yes, what diseases or health problems do you think are related to salt? 
 
5. Are you aware of any major health problems or diseases that are related to the 
amount of fat people eat? 
a. Yes 
b. No  
c. Not sure  
If	yes,	what	diseases	or	health	problems	do	you	think	are	related	to	fat?	
6. Do you think the following help to reduce the chances of certain kinds of cancer? 
Answer each one. (next page) 
 Yes No Not sure 
Eating more fiber    
Eating less sugar    
Eating less fat    
Eating less salt    
Eating more fruit and 
vegetables    
Eating less 
preservative/additives    
	
	
	
	
7. Do you think the following help prevent heart disease? Answer each one. 
 62	
 Yes No Not sure 
Eating more fiber    
Eating less saturated fat    
Eating less salt    
Eating more fruit and 
vegetables    
Eating less 
preservatives/additives    
8. Which one of these is more likely to raise people’s blood cholesterol level? Check 
one. 
a. Antioxidants 
b. Polyunsaturated fats 
c. Saturated fats 
d. Cholesterol in the diet 
e. Not sure 
9. Have you heard of antioxidant vitamins? 
a. Yes 
b. No 
10. If yes to question 9, do you think these are antioxidant vitamins? Answer each one. 
 Yes No Not sure 
Vitamin A    
B Complex Vitamins    
Vitamin C    
Vitamin D    
Vitamin E    
Vitamin K    
	
	
	
	
	
	
	
	
	
	
Thank	you	for	your	time.	
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APPENDIX B: DAILY SATURATED FAT INTAKE 
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Nutrition Before
Food
Factor (g per serving of sat fat)
1 m
onth or less
2-3x a m
onth
1-2x a w
eek
3-4x a w
eek
5+x a w
eek
Total
W
eighted Total
E1
4.535
10
10
16
40
25
150
6
84
0
0
284
1287.94
E2
2.621
14
14
22
55
15
90
5
70
0
0
229
600.209
E3
2.957
21
21
8
20
13
78
0
0
1
20
139
411.023
E4
6.9345
34
34
18
45
4
24
0
0
0
0
103
714.2535
E5
2.0174
12
12
20
50
15
90
3
42
2
40
234
472.0716
E6
5.284
14
14
20
50
16
96
0
0
0
0
160
845.44
E7
2.089
19
19
13
32.5
15
90
8
112
1
20
273.5
571.3415
E8
7.2
9
9
15
37.5
19
114
7
98
1
20
278.5
2005.2
E9
4.8245
9
9
10
25
15
90
16
224
5
100
448
2161.376
E10
3.501
7
7
9
22.5
16
96
20
280
6
120
525.5
1839.7755
E11
4.778
16
16
21
52.5
16
96
4
56
1
20
240.5
1149.109
E12
8.09
6
6
14
35
10
60
25
350
2
40
491
3972.19
E13
5.357
33
33
6
15
13
78
4
56
2
40
222
1189.254
E14
4.231
10
10
17
42.5
18
108
7
98
1
20
278.5
1178.3335
E15
0.422
9
9
10
25
23
138
13
182
3
60
414
174.708
E16
3.076
14
14
17
42.5
19
114
6
84
2
40
294.5
905.882
E17
4.481
20
20
20
50
13
78
5
70
0
0
218
976.858
20454.9646
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Nutrition After
Food
Factor
1 m
onth or less
2-3x a m
onth
1-2x a w
eek
3-4x a w
eek
5+x a w
eek
Total
W
eighted Total
E1
4.535
13
13
20
50
17
102
2
28
1
20
213
965.955
E2
2.621
16
16
18
45
16
96
3
42
0
0
199
521.579
E3
2.957
21
21
11
27.5
16
96
4
56
0
0
200.5
592.8785
E4
6.9345
36
36
13
32.5
3
18
0
0
0
0
86.5
599.83425
E5
2.0174
15
15
14
35
15
90
7
98
0
0
238
480.1412
E6
5.284
18
18
15
37.5
15
90
4
56
1
20
221.5
1170.406
E7
2.089
15
15
14
35
14
84
7
98
0
0
232
484.648
E8
7.2
15
15
14
35
15
90
3
42
2
40
222
1598.4
E9
4.8245
12
12
8
20
17
102
12
168
4
80
382
1842.959
E10
3.501
7
7
14
35
16
96
11
154
4
80
372
1302.372
E11
4.778
13
13
22
55
11
66
4
56
2
40
230
1098.94
E12
8.09
8
8
12
30
17
102
13
182
2
40
362
2928.58
E13
5.357
34
34
5
12.5
9
54
2
28
1
20
148.5
795.5145
E14
4.231
4
4
17
42.5
13
78
9
126
0
0
250.5
1059.8655
E15
0.422
8
8
17
42.5
13
78
14
196
0
0
324.5
136.939
E16
3.076
16
16
13
32.5
16
96
6
84
0
0
228.5
702.866
E17
4.481
16
16
18
45
15
90
2
28
0
0
179
802.099
17083.977
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Biology Before
Food
Factor
1 m
onth or less
2-3x a m
onth
1-2x a w
eek
3-4x a w
eek
5+x a w
eek
Total
W
eighted Total
E1
4.535
2
2
17
42.5
32
192
11
154
1
20
410.5
1861.6175
E2
2.621
16
16
10
25
24
144
12
168
1
20
373
977.633
E3
2.957
12
12
15
37.5
24
144
8
112
3
60
365.5
1080.7835
E4
6.9345
34
34
14
35
13
78
2
28
0
0
175
1213.5375
E5
2.0174
21
21
12
30
22
132
7
98
1
20
301
607.2374
E6
5.284
15
15
18
45
12
72
15
210
1
20
362
1912.808
E7
2.089
23
23
13
32.5
16
96
5
70
4
80
301.5
629.8335
E8
7.2
11
11
18
45
25
150
6
84
1
20
310
2232
E9
4.8245
12
12
11
27.5
20
120
11
154
4
80
393.5
1898.44075
E10
3.501
8
8
23
57.5
14
84
9
126
6
120
395.5
1384.6455
E11
4.778
7
7
20
50
25
150
9
126
0
0
333
1591.074
E12
8.09
9
9
17
42.5
26
156
7
98
5
100
405.5
3280.495
E13
5.357
29
29
7
17.5
16
96
8
112
1
20
274.5
1470.4965
E14
4.231
5
5
12
30
24
144
15
210
4
80
469
1984.339
E15
0.422
2
2
15
37.5
24
144
18
252
4
80
515.5
217.541
E16
3.076
15
15
18
45
22
132
5
70
3
60
322
990.472
E17
4.481
18
18
22
55
16
96
6
84
0
0
253
1133.693
24466.6472
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Biology After
Food
Factor
1 m
onth or less
2-3x a m
onth
1-2x a w
eek
3-4x a w
eek
5+x a w
eek
Total
W
eighted Total
E1
4.535
5
5
16
40
29
174
17
238
5
100
557
2525.995
E2
2.621
8
8
20
50
31
186
11
154
2
40
438
1147.998
E3
2.957
11
11
22
55
22
132
13
182
2
40
420
1241.94
E4
6.9345
35
35
21
52.5
13
78
2
28
1
20
213.5
1480.51575
E5
2.0174
20
20
18
45
21
126
8
112
4
80
383
772.6642
E6
5.284
11
11
30
75
20
120
8
112
3
60
378
1997.352
E7
2.089
21
21
14
35
23
138
11
154
2
40
388
810.532
E8
7.2
16
16
18
45
26
156
10
140
2
40
397
2858.4
E9
4.8245
13
13
13
32.5
27
162
11
154
4
80
441.5
2130.01675
E10
3.501
7
7
21
52.5
22
132
17
238
4
80
509.5
1783.7595
E11
4.778
14
14
24
60
25
150
6
84
3
60
368
1758.304
E12
8.09
9
9
8
20
24
144
23
322
5
100
595
4813.55
E13
5.357
25
25
18
45
16
96
5
70
6
120
356
1907.092
E14
4.231
3
3
7
17.5
32
192
23
322
3
60
594.5
2515.3295
E15
0.422
9
9
15
37.5
24
144
19
266
5
100
556.5
234.843
E16
3.076
16
16
22
55
23
138
9
126
2
40
375
1153.5
E17
4.481
15
15
30
75
20
120
6
84
1
20
314
1407.034
30538.8257
